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NTP Development Activities at the NASA Marshall Space Flight Center - 2006 Accomplishments 

Richard O. Ballard 

Nuclear Systems Engineering Branch, NASA Marshall Space Flight Center, AL 35812 
256-544-7015, Richard.O.Ballard@nasa.gov 

Abstract. In 2005-06, the Prometheus program funded a number of tasks at the NASA-Marshall Space Flight Center 
(MSFC) to support development of a NTP system for future manned exploration missions. 

These tasks include the following: 

• NTP DDT&E Planning 

• NTP Mission & Systems Analysis / Stage Concepts & Engine Reqts 

• NTP Engine System Trade Space Analysis and Studies 

• NTP Engine Ground Test Facility Assessment 

• Non-Nuclear Environmental Simulator (NTREES) 

• Non-Nuclear Materials Fabrication & Evaluation 

• Multi-Physics TCA Modeling 

T his presentation is a overview of these tasks and their accomplishments 




NTP Development Tasks 
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• Multi-Physics TCA Modeling 

This presentation is a overview of these tasks and their accomplishments 
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DoE) and develop DDT&E plan specific 
to NTP development. 


NTP DDT&E Flow 





























NTP DDT&E Resource Fractions 



Integ. & Stage l/F Hdwe. 3% 

Test & Evaluation (system) 5% 

GSE ~1 % 





NTP Archive Accomplishments to Date 
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Generating DVD library of all legacy documents as well as MSFG NTP 
task products (17.7 GB) 


NTP Mission & Systems Analysis / 
Stage Concepts & Engine Requirements 
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system, a power distribution system consisting 
of switch panels and transformers, and a 
propellant gas feed/exhaust system. 


NTREES System Schematic 





The NTREES Chamber 








NTREES Testing Approach 
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•Once the operation of all the NTREES systems have been verified, tests 
will be performed on V 2 ” x 12” tithes containing depleted uranium (DU) 

• It is anticipated that testing will also be conducted on 3 cermet tubes 
and 3 composite tubes 


Depleted Urahium Test Articles 
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Fabricate materials/components for characterization and hot H2 testing 


Development Approach 
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uclear Thermal Rocket Element Environmental Simulator (NTREES) 


Development Approach (Cont’d) 
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Surrogate Cermet Processing Trials 
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Surrogate ZrN Samples being loaded 
into Glovebox and Integral Furnace 
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Surrogate Carbide Processing Trials 
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Surrogate Carbide Characterization 
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Optical and SEM Micrographs of TaC 
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Implemented a multi-step power ramping procedure to change power 
level during execution 


Accomplishments 
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Completed a simplified (powered) global thrust chamber analysis 
Analyses of (Small Engine) powered thrust chamber 
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(256)544-8136 (office); (256)544-6696 (Fax) 
(256)603-9903 (cill) 
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